Allogenic stem cell therapy improves right ventricular function by improving lung pathology in rats with pulmonary hypertension.
Pulmonary arterial hypertension (PAH) is a chronic lung disease that leads to right ventricular (RV) hypertrophy (RVH), remodeling, and failure. We tested treatment with bone marrow-derived mesenchymal stem cells (MSCs) obtained from donor rats with monocrotaline (MCT)-induced PAH to recipient rats with MCT-induced PAH on pulmonary artery pressure, lung pathology, and RV function. This model was chosen to mimic autologous MSC therapy. On day 1, PAH was induced by MCT (60 mg/kg) in 20 female Wistar rats. On day 14, rats were treated with 10(6) MSCs intravenously (MCT + MSC) or with saline (MCT60). MSCs were obtained from donor rats with PAH at 28 days after MCT. A control group received saline on days 1 and 14. On day 28, the RV function of recipient rats was assessed, followed by isolation of the lungs and heart. RVH was quantified by the weight ratio of the RV/(left ventricle + interventricular septum). MCT induced an increase of RV peak pressure (from 27 + or - 5 to 42 +/- 17 mmHg) and RVH (from 0.25 + or - 0.04 to 0.47 + or - 0.12), depressed the RV ejection fraction (from 56 + or - 11 to 43 + or - 6%), and increased lung weight (from 0.96 + or - 0.15 to 1.66 + or - 0.32 g), including thickening of the arteriolar walls and alveolar septa. MSC treatment attenuated PAH (31 + or - 4 mmHg) and RVH (0.32 + or - 0.07), normalized the RV ejection fraction (52 + or - 5%), reduced lung weight (1.16 + or - 0.24 g), and inhibited the thickening of the arterioles and alveolar septa. We conclude that the application of MSCs from donor rats with PAH reduces RV pressure overload, RV dysfunction, and lung pathology in recipient rats with PAH. These results suggest that autologous MSC therapy may alleviate cardiac and pulmonary symptoms in PAH patients.